Dietary choline supplementation increases the density of nicotine binding sites in rat brain.
The objective of these studies was to determine whether the chronic administration of choline, like the chronic administration of nicotine, increased the density of nicotine binding sites in brain. To accomplish this, rats were maintained on a choline-deficient (0% choline chloride), basal choline (0.2% choline chloride) or choline-supplemented (2.0% choline chloride) diet for 30 days or were fed a standard rodent chow and received injections of saline or nicotine (3.6 mumol/kg s.c.) twice daily for 10 days. Membranes from striatum, hippocampus and frontal cortex were isolated, and the binding of L-(-)-[N-methyl-3H]nicotine (0.5-60 nM) was studied. A single binding site for nicotine was evident for all brain regions from all animals studied with a dissociation constant (Kd) of approximately 2 to 5 nM. Chronic supplementation with choline, which increased circulating choline levels by 92%, did not alter binding affinity, but increased significantly the maximal number (Bmax) of nicotine binding sites in cortical and hippocampal membranes by 20 and 73%, respectively, compared to animals fed the basal choline diet; the Bmax in striatal membranes was unaltered. Nicotine binding parameters for membranes from animals maintained on the choline-deficient diet were not different from those maintained on the basal diet. The chronic administration of nicotine did not alter binding affinity, but increased significantly the maximal density of nicotine binding sites in striatal and cortical preparations by 47 and 18%, respectively; the Bmax in hippocampal membranes was unaltered.(ABSTRACT TRUNCATED AT 250 WORDS)